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PROBLEM TO BE SOLVED: To securely restore life 
management data to precise data even if life 
management data stored in a memory is destroyed owing 
to power down such as a power cut or it is inaccurately 
written. 

SOLUTION: An image forming device provided with at 
least one exchange unit is provided with a non-volatile 
memory which stores information showing the use 
degree of an exchange unit and which can electrically be 
rewritten. Three and above areas storing information 
showing the use degree of the exchange unit are 
installed in the non-volatile memory. A writing means 
which sequentially writes same information showing the 
use degree of the exchange unit into the plural areas 
and a restoration processing means restoring information 
when information stored in the plural areas are not same 
are installed. 
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* NOTECES * 

Japan Patent Office is not responsible for any 
daneges caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Image-formation equipment which is image formation equipment which forms a picture 
by establishing the toner image which is characterized by providing the following, and which was 
exposed on the electrostatic latent-image support, formed the electrostatic latent image, 
developed the formed electrostatic latent image in the toner image, imprinted the developed 
toner image on the sheet object, and was imprinted, and was equipped with at least one 
exchange unit The write-in means serially written in in order in the same information which it has 
rewritable non-volatile memory electrically, and three or more fields which memorize the 
information which memorizes the information showing the use grade of the aforementioned 
exchange unit, and which expresses the use grade of the aforementioned exchange unit to the 
aforementioned non-volatile memory are prepared, and expresses the use grade of the 
aforementioned exchange unit to two or more of the fields A restoration processing means to 
restore identically [ when the information memorized to two or more aforementioned fields is not 
the same ] 

[Claim 2] Life management equipment for image formation equipments according to claim 1 
characterized by being constituted so that the aforementioned restoration processing means 
may be operated to the power up of the main part of equipment. 

[Claim 3] Life management equipment for image formation equipments according to claim 1 or 2 
characterized by being the value to which the information showing the use grade of the 
aforementioned exchange unit is proportional to the number of times of image formation in which 
the aforementioned exchange unit participated. 

[Claim 4] Life management equipment for image formation equipments of three given in any 1 
term from the claim 1 characterized by the thing of a development unit, a photo conductor unit, 
a middle imprint unit, and a fixing unit included for any one at least at the aforementioned 
exchange unit. 

[Claim 5] Life management equipment for image formation equipments of four given in any 1 
term from the claim 1 to which the aforementioned non-volatile memory is characterized by the 
bird clapper from EEPROM. 

[Claim 6] Life management equipment for image formation equipments of five given in any 1 term 
from the claim 1 characterized by preparing the aforementioned non-volatile memory in the main 
part of image formation equipment 

[Claim 7] Life management equipment for image formation equipments of six given in any 1 term 
from the claim 1 characterized by preparing the aforementioned non-volatile memory in the 
aforementioned exchange unit. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the electronic 
counter for life management of units, such as a photo conductor unit which is a substitute part, 
in image formation equipments, such as an electro photographic printer and electrophotography 
equipment, about the life management equipment for image formation equipments. 
[0002] 

[Description of the Prior Art] For example, enabling it to display the remnant service life of units, 
such as the photo conductor unit which is the substitute part of a color electro photographic 
printer, Y (yellow) development unit, M (Magenta) development unit, C (cyanogen) development 
unit, K (black) development unit a middle imprint unit, and a fixing unit, is called for. 
[0003] As a means to count whether such a unit became how much old (were used?), although 
the mechanical counter was used before, recently, the electronic counter by the microcomputer 
is used well. 

[0004] An electronic counter has the advantage of ** with transfer of data with others and 
equipment easy since cheap counted value serves as electronic data from the beginning 
compared with the mechanical counter. 

[0005] In the electronic counter by the microcomputer, the memory of the non-volatile to which 
data does not disappear in the time of power supply cutoff, either is used as a storage means. 
SRAM (2) ferroelectric-random-access-memory (3) EEPROM backed up with (1) dc-battery by 
the memory of a non-volatile (Electrically Erasable PROM) 
There is **. 

[0006] In this, since it is common that EEPROM (3) is carried in the main part of an electro 
photographic printer from the beginning the cheap top to being expensive for conservation of 
various parameters as for SRAM (1) and the ferroelectric random-access memory (2) which 
were backed up with the dc-battery, using as an electronic counter is most excellent in the field 
of cost. 
[0007] 

[Problem(s) to be Solved by the Invention] When interruption of service occurs in image 
formation equipments, such as an electro photographic printer, a power supply falls suddenly and 
the mechanical counter is used for life management of each unit, the interruption of service does 
not become a problem. 

[0008] However, when the electronic counter is used for life management of each unit, the 
measures against interruption of service are not taken and interruption of service occurs during 
the writing of memory, right data may disappear. Since SRAM (1) backed up with the above- 
mentioned dc-battery and the time amount which writing takes at ferroelectric random-access 
memory (2) are 1 or less microsecond, before it detects the fall of supply voltage and voltage 
has fallen, it is not so difficult to terminate writing. 

[0009] On the other hand, EEPROM (3) has the trouble that it must maintain the period supply 
voltage of only this on the voltage which can be written in normal with several ms - 10ms (it will 
become long if the high voltage required for writing falls with the fall of supply voltage.) of 
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numbers since the time amount which writing takes is large, and it becomes the cost rise of a 
power supply. 

[0010] Here, EEPROM is explained briefly. The MNOS (Metal Nitride Oxide Semiconductor) type 
memory cell is used for the memory cell of EEPROM, it has dual structure of the oxide film and 
nitride so that it may illustrate to drawing 17 , and the trap level which captures an electron near 
the interface of an oxide film and a nitride exists. By exchange of an electron, 0 and 1 are 
written in between a substrate and this trap level according to tunneling. The situation is 
typically shown in drawing 18 . If drawing 18 (a) sets the memory source to OV and the voltage of 
plus is applied to the memory gate as the situation when writing in 0 is shown and it is shown in 
the above figure of drawing 18 (a), an electron will move to the interface of an oxide film (Si02) 
and a nitride (Si3 N4) from a substrate according to tunneling, and it will be captured by the trap 
level near [ the ] the interface. The obstruction of energy and the situation of migration of an 
electron to the electron at this time are shown in the following figure of drawing 18 (a). As 
drawing 18 (b) shows the situation when writing in 1 and shows it in the above figure of drawing 
18 (b), if the memory gate is shortly set to OV and the voltage of plus is applied to the memory 
source, an electron will move to a substrate from the interface of an oxide film and a nitride 
according to tunneling, and a trap level will become empty. The obstruction of energy and the 
situation of migration of an electron to the electron at this time are shown in the following figure 
of drawing 18 (b). 

[001 1] Thus, in the case of EEPROM, since writing is performed when an electron moves in the 
inside of an insulating material (oxide film: Si02), it takes the time amount which writing takes as 
mentioned above for a long time (in the case of RAM, since an electron moves in the inside of a 
conductor or a semiconductor, a write time is relatively short.). 

[0012] Drawing 5 is the timing chart of the write cycle of EEPROM called serial EEPROM which 
carries out a postscript, only a data transfer time sets chip select signal OS to H, the writing of 
data inputs an input signal DI synchronizing with a clock signal CLK, input data DI consists of 
commands C7-C0. the addresses A7-A0, and data D15-D0, and memory write is performed 
within EEPROM after such data transfer. This memory write time amount is [ several ms - 10ms 
of numbers ] required as mentioned above. 

[0013] When interruption of service occurs during such a comparatively long memory write 
period, right data may disappear, and if it remains as it is, it will become what has reliability low 
as an electronic counter for life management of each unit. 

[0014] When the nonvolatile memory in which write-in elimination is possible uses electrically 
[ EEPROM etc, ] for life management of units, such as a photo conductor unit which is the 
substitute part of image-formation equipments, such as an electro photographic printer and 
electrophotography equipment, and it constitutes an electronic counter, the purpose of this 
invention is offering the life management equipment for image-formation equipments with 
possible making right data restore certainly, even if the data memorized by memory by the power 
supply down of interruption of service etc. is written in destruction or incorrectness. 
[0015] 

[Means for Solving the Problem] Life management equipment for image formation equipments of 
this invention which attains the above-mentioned purpose Expose on electrostatic latent-image 
support, form an electrostatic latent image, and a formed electrostatic latent image is developed 
in a toner image. In image formation equipment which is image formation equipment which forms 
an image by imprinting a developed toner image on a sheet object, and establishing an imprinted 
toner image, and was equipped with at least one switching unit It has nonvolatile memory 
rewritable on an electric target which memorizes information showing an operating degree of said 
switching unit A write-in means which writes in serially in order the same information which 
three or more fields which memorize information which expresses an operating degree of said 
switching unit with said nonvolatile memory are prepared, and expresses an operating degree of 
said switching unit to two or more of the fields. When information memorized to said two or more 
fields is not the same, suppose that it is characterized by coming to have a recoverability 
processing means to restore identically. 

[0016] In this case, it is desirable to constitute so that that recoverability processing means may 
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be operated to a power up of a main part of equipment. 

[0017] Moreover, it is desirable that it is the value which is proportional to a count of image 
formation in which the switching unit participated as information showing an operating degree of 
a switching unit 

[0018] Moreover, a thing of a development unit, a photo conductor unit, a middle imprint unit, and 
a fixing unit included for any one in the switching unit at least is desirable. 

[001 9] Moreover, it is desirable for the nonvolatile memory to consist of an EEPROM. Moreover, 
the nonvolatile memory may be prepared in a main part of image formation equipment, or you 
may prepare in a switching unit. 

[0020] It has nonvolatile memory rewritable on an electric target which memorizes information 
showing an operating degree of a switching unit in this invention. A write-in means which writes 
in serially in order the same information which three or more fields which memorize information 
which expresses an operating degree of the switching unit with the nonvolatile memory are 
prepared, and expresses an operating degree of the switching unit to two or more of the fields. 
Since it comes to have a recoverability processing means to restore identically when information 
memorized to two or more of the fields is not the same Even if some data memorized by 
nonvolatile memory by the power supply down of interruption of service etc. is written in 
destruction or incorrectness, it is possible to make right data restore certainly using the 
remaining data, and reliable life management is attained. 
[0021] 

[Embodiment of the Invention] Hereafter, about the example of the life management equipment 
for image formation equipments of this invention, a drawing is made reference and explained. 
First, the outline of an example of the image formation equipment which applies the life 
management equipment of this invention is made reference, and drawing 1 is explained. 
[0022] This image formation equipment is the color electro photographic printer which can form 
a full color image using yellow (Y), SHIASHI (C), a Magenta (M), and the development counter by 
the toner of four colors of black (K). 

[0023] in drawing 1 , 100 is the image support cartridge in which the image support unit was 
included, it consists of this example as a photo conductor cartridge, and a rotation drive is 
carried out in the direction of an illustration arrow head by 4 at the proper driving means in 
which that photo conductor 140 does not have a drawing example. The photo conductor 140 has 
the conductive thin cylinder-like base material and the sensitization layer formed in the surface. 
[0024] Around the photo conductor 140, the electrification roller 160 as an electrification means, 
the development counter 10 (Y, C, M, K) as a development means, middle imprint equipment 30, 
and the cleaning means 1 70 are arranged along the hand of cut. 

[0025] The electrification roller 160 electrifies a peripheral face uniformly in contact with the 
peripheral face of a photo conductor 140. The alternative exposure LI according to desired 
image information is made by the exposure unit 40 by the peripheral face of the photo conductor 
140 charged uniformly, and an electrostatic latent image is formed on a photo conductor 140 of 
this exposure LI. 

[0026] With a development counter 10. a toner is given and this electrostatic latent image is 
developed. As a development counter, development counter 10K for development counter 10M 
and blacks development counter 10Y for yellow, development counter IOC for cyanogen, and for 
Magentas are prepared. These development counters 10Y, IOC, 10M, and 10K are constituted 
rockable, respectively, and only the developing roller 1 1 of one development counter may have 
comes to contact a photo conductor 140 alternatively. Therefore, these development counters 
10 give which toner in yellow, cyanogen, a Magenta, and black to the surface of a photo 
conductor 140. and develop the electrostatic latent image on a photo conductor 140. The 
developing roller 1 1 consists of a hard roller, for example, the metal roller which split— Face-ized 
the surface, or a hard resin roller. 

[0027] The developed toner image is imprinted on the middle imprint belt 36 of middle imprint 
equipment. The cleaning means 170 is equipped with the cleaner blade which fails to scratch the 
toner which has remained and adhered to the peripheral face of a photo conductor 1 40 after the 
above-mentioned imprint and the receptacle section which receives the toner which failed to be 
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scratched by this cleaner blade. 

[0028] Middle imprint equipment 30 has a driving roller 31, four follower rollers 32, 33, 34, and 35, 
and the middle imprint belt 36 of the shape of endless [ which was laid / firmly / across the 
surroundings of each / these / roller ]. 

[0029] When the gear which was fixed to the edge and which does not illustrate meshes with the 
gear for a drive of a photo conductor 140, the rotation drive of the driving roller 31 is carried out 
with the peripheral speed of a photo conductor 140 and abbreviation identitas, therefore the 
circulation drive of the middle imprint belt 36 is carried out in the direction of an illustration 
arrow head with the peripheral speed of a photo conductor 140 and abbreviation identitas. 
[0030] The follower roller 35 is arranged between driving rollers 31 in the location where the 
pressure welding of the middle imprint belt 36 is carried out to a photo conductor 140 by the 
tension of itself, and the primary imprint section T1 is formed in the pressure-welding section of 
a photo conductor 140 and the middle imprint belt 36. The follower roller 35 is arranged near the 
primary imprint section T1 in the circulation direction upstream of the middle imprint belt 36. 
[0031] the electrode roller which is not in a driving roller 31 a drawing example through the 
middle imprint belt 36 is arranged, and primary imprint voltage is impressed to the conductive 
layer of the middle imprint belt 36 through this electrode roller. 

[0032] The follower roller 32 is a tension roller and is energizing the middle imprint belt 36 in the 
flare direction with the energization means which is not illustrated The follower roller 33 is a 
backup roller which forms the secondary imprint section T2. Opposite arrangement of the 
secondary imprint roller 38 is carried out through the middle imprint belt 36 at this backup roller 
33. The secondary imprint roller 38 can attach and detach to the middle imprint belt 36 
according to the attachment~and-detachment device which is not illustrated. Secondary imprint 
voltage is impressed to the secondary imprint roller 38. 

[0033] The follower roller 34 is a backup roller for a belt cleaner 39. The belt cleaner 39 
contacted the middle imprint belt 36, and is equipped with cleaner blade 39a which fails to 
scratch the toner which has remained and adhered to that peripheral face, and receptacle 
section 39b which receives the toner which failed to be scratched by this cleaner blade 39a, This 
belt cleaner 39 can attach and detach to the middle imprint belt 36 according to the 
attachment-and-detachment device which is not illustrated. 

[0034] The toner image with which the toner image on a photo conductor 140 was imprinted on 
the middle imprint belt 36, and was imprinted on the middle imprint belt 36 in the primary imprint 
section T1 in the process in which the circulation drive of the middle imprint belt 36 is carried 
out is imprinted by the sheets (record material) S, such as a form supplied between the 
secondary imprint rollers 38, in the secondary imprint section T2. 

[0035] It is fed with Sheet S from feed equipment 50, and it is supplied to the secondary imprint 
capital T2 by the gate roller pair G by predetermined tie MISHIGU. 51 is a sheet paper cassette 
and 52 is a pickup roller. 

[0036] when the sheet S with which the toner image was imprinted in the secondary imprint 
section T2 passes along an anchorage device 60, the toner image is established — having — the 
delivery path 70 — a connoisseur — it is discharged on the sheet receptacle section 81 formed 
on the case 80 of an intermediary and the main part of equipment In addition, this image 
formation equipment has two delivery paths 71 and 72 which carried out mutually-independent 
as a delivery path 70, and the sheet which passed along the anchorage device 60 is discharged 
through which delivery path (71 or 72). Moreover, when these delivery paths 71 and 72 also 
constitute the switchback path and it forms an image in both sides of a sheet, the delivery path 
71 or 72 is again fed with the sheet which once advanced towards the secondary imprint section 
T2 through the return way 73. 

[0037] By such configuration, this whole image formation equipment operates in the following 
order. 

[0038] If the printing command signal (image formation signal) from the host computer (personal 
computer etc.) which is not illustrated is inputted into the control section 90 of image formation 
equipment, the rotation drive of each roller 1 1 of a photo conductor 140 and a development 
counter 10 and the middle imprint belt 36 will be carried out. 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi.ejye 



2004/02/06 



1 



5/12 ^— V 



[0039] The peripheral face of a photo conductor 140 is uniformly charged with the electrification 
roller 1 60. Of the exposure unit 40. the alternative exposure LI according to the image 
information of the 1st amorous glance (for example, yellow) is made by the peripheral face of the 
photo conductor 140 charged uniformly, and the electrostatic latent image for yellow is formed in 
it 

[0040] Only the developing roller of development counter 10Y for the 1st amorous glance (for 
example, yellow) contacts a photo conductor 140, the above-mentioned electrostatic latent 
image is developed by this, and the toner image of the 1st amorous glance (for example, yellow) 
is formed on a photo conductor 1 40 of it. 

[0041] The primary imprint voltage of the electrification polarity and reversed polarity of the 
above-mentioned toner is impressed to the middle imprint belt 36, and the toner image formed 
on the photo conductor 140 is imprinted on the middle imprint belt 36 in the primary imprint 
section T1. At this time, the secondary imprint roller 38 and the belt cleaner 39 are estranged 
from the middle imprint belt 36. 

[0042] After the toner which remains on a photo conductor 140 is removed by the cleaning 
means 170, a photo conductor 140 is discharged by the electric discharge light from an electric 
discharge means (un-illustrating). 

[0043] The above-mentioned actuation is repeated with the 2nd color plane, the 3rd color plane, 
and the 4th color plane according to the contents of the above-mentioned printing command 
signal, and the toner image according to the contents of the above-mentioned printing command 
signal piles up on the middle imprint belt 36, and is formed on the middle imprint belt 36. 
[0044] Just before Sheet S is supplied from feed equipment 50 to predetermined timing and the 
tip of Sheet S reaches the secondary imprint section T2, or after reaching (in short) To the 
timing to which the toner image on the middle imprint belt 36 is imprinted by the location of the 
request on Sheet S While the secondary imprint roller 38 is pressed by the middle imprint belt 
36, secondary imprint voltage is impressed, and the toner image on the middle imprint belt 36 
(full color image which the toner image of four colors piled up fundamentally) is imprinted on 
Sheet S. Moreover, a belt cleaner 39 contacts the middle imprint belt 36, and the toner which 
remains on the middle imprint belt 36 after a secondary imprint is removed. 
[0045] When Sheet S passes an anchorage device 60, a toner image is established on Sheet S 
and Sheet S is conveyed after that towards a position (in not being double-sided printing, in 
double-sided printing, turn to the return way 73 through the switchback path 71 or 72 towards 
the sheet receptacle section 81). 

[0046] In the image formation equipment of such drawing 1 the photo conductor cartridge 100 a 
photo conductor unit development counter 10Y for yellow — Y development unit — the object 
for Magentas — development counter 10M M development unit development counter 100 for 
cyanogen — 0 development unit — the object for blacks — after predetermined image 
formation number of sheets, a life comes, and middle imprint equipment 30 constitutes a middle 
imprint unit, an anchorage device 60 constitutes [ development counter 10K ] a fixing unit for K 
development unit, respectively, and it is used, exchanging for a new substitute part 
[0047] As a scale of how many each of these units were used, accumulation of the rotational 
frequency of the middle imprint belt 36 while the unit is operating is used. Therefore, the hole 
(index hole) is established in the margin of the middle imprint belt 36, the middle imprint unit 30 
is equipped with the transparency type photosensor 3 which counters the location along which 
the hole passes and consists of the light source 1 and a photo detector 2, and whenever the 
middle imprint belt 36 rotates and the hole passes photosensor 3, photosensor 3 outputs a pulse. 
The signal which photosensor 3 outputs is a pulse signal as shown in drawing 2 , and makes this 
signal an INDEX signal. 

[0048] The block diagram of the life management equipment of the 1st example of this invention 
is shown in drawing 3 . This life management equipment 200 is arranged in the control section 90 
of image formation equipment, it has CPU201, the output signal INDEX of photosensor 3 is 
connected to CPU201, and OPU201 performs various kinds of control explained below on the 
basis of this INDEX signal. Therefore, since accumulation of the rotational frequency of the 
middle imprint belt 36 is used as a scale, it is not necessary to establish the new detection 
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means for detecting how many each units were used. 

[0049] ROM202 and RAM203 are connected to CPU201. Furthermore, serial EEPROM204 used 
for an electronic counter through serial I/F (interface) 205 is connected, and a driver 5 is further 
minded respectively with an output port 206. The aforementioned photo conductor unit 100, Y 
development unit 10Y. M development unit 10M, It connects with the fuse 4 prepared in C 
development unit IOC, K development unit 10K, middle imprint unit 30, and fixing unit 60 each, 
and the condition of the fuse 4 of each unit is inputted into CPU201 through input port 207. 
Moreover, chip select signal CS inputs into serial EEPROM204 from an output port 206, and 
reset-signal RESET from the voltage supervisory circuit 208 is connected to CPU201, serial I/F 
205, and an output port 206, the write-in enable signal WR from CPU201 is connected to 
RAM203, serial I/F 205, and an output port 206, and read-out enable signal RD is connected to 
ROM202, RAM203, serial I/F 205, and input port 207. respectively. 

[0050] In the voltage supervisory circuit 208, if supply voltage Vcc is less than 4.5V as shown in 
the timing chart of drawing 4 , the voltage supervisory circuit 208 will output reset-signal RESET 
to CPU201 and peripheral devices 205 and 206, and will apply reset. If reset starts, as for the 
current line, CPU201 will interrupt the processing to require. For this reason, new write-in 
actuation to EEPROM204 is not performed. 

[0051] Moreover, if reset starts peripheral devices 205 and 206, an output port 206 will serve as 
L level, and chip select signal CS concerning CS terminal of EEPROM204 connected to this will 
serve as L level. If it becomes CS=L during the data transfer from CPU201 to EEPROM204 
( drawing 5 ), write-in actuation will not break out in the EEPROM204 interior after that. Stored 
data may be destroyed if it becomes CS=L during write-in actuation in the EEPROM204 interior. 
[0052] Therefore, that the data of EEPROM204 is destroyed is only the case where interruption 
of service occurs during writing, and the data destroyed even in such a case will be called only 
one. 

[0053] Then, in this example, the data about the operating degree of each units 100, 10Y, 10M. 
IOC. 10K, 30, and 60 is respectively written in the three different addresses of EEPROM204 as a 
cure against interruption of service. 

[0054] In addition, if the data of EEPROM204 is rewritten whenever the middle imprint belt 36 
takes 1 round since the count of rewriting of EEPROM204 used in this example is to 100,000 
times, 50,000 sheets will become a maximum by color printing of A4 size (noting that two A4 
sizes take the middle imprint belt 36). Even if the main part of a printer reaches a life, in order to 
make it the count of rewriting of the same address of EEPROM204 become 100,000 or less 
times, whenever the middle imprint belt 36 takes 64 round, the data of EEPROM204 is rewritten. 
In order to prevent are recording with error in that case, initial value of the counter which counts 
the rotational frequency of the middle imprint belt 36 is set to 32, and it is made to perform 31 
** 32 close one. 

[0055] Now, as described above, that the data written in the three different addresses of 
EEPROM204 is destroyed is only the case where interruption of service occurs during writing, 
and the data destroyed even in such a case will be called only one. The combination of the 
contents of storage which may happen to the data written to three places about each unit is as 
follows by the interruption-of^service stage. However, suppose that left-hand side data is 
written in and right-hand side data is written in at the end first. 
[0056] 

<Combination of the EEPROM data which may happen> When destruction of 1. data does not 
break out After [ writing ] interruption of service of the 1.1.3rd data n n n ... After [ writing ] 
interruption of service of ♦* 1.2.2 ** data n n n-1 ... After [ writing ] interruption of service of ** 
1.3.1 ** data n n-1 n-1 ... When destruction of ** 2. data breaks out During the 2.1.3rd writing of 
data, interruption of service nn m ... The electric current is cut off during the writing of ** 2.2.2 
data, n m n-1 ... under the writing of ** 2.3.1 ** data — interruption of service m n-1 n-1 ... 
** — here, the data which n should write in, and m express the destroyed data. 
[0057] or [ thus, / that some of the data is destroyed by interruption of service during writing of 
the same data as three places ] — or what is necessary is for the following algorithms just to 
perform data recoverability processing, in order to restore the imperfection to the group of the 
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data which is not rewritten and carried out 
[0058] 

<Data recoverability algorithm> It is x about the 1st data [0]. It is x about the 2nd data [1]. It is x 
about the 3rd data [2]. It carries out 

if(x[1] =x[0]) { if(x[2] !=x[1]) { /***. ***/ x[2] =x[1]; /* processing A*/ } 
} 

else — {— if (x[2] =x[1]) — {— /*♦*, ***/ x[0] =x[1]+1; /* processing B*/ x[1] =x[0]; /* 
processing C*/ x[2] =x[1]; /* processing D*/ } 

else{ /*** ♦/ x[1] =x[0]; /* processing E*/ x[2] =x[1]; /* processing F*/ } 
} 

Although this ARUGORIZU is indicated by C and that semantics becomes clear from the after- 
mentioned flow chart, if three data about each unit is restored according to this ARUGORIZU, 
three places will be restored anyway by n. 

[0059] However, interruption of service can occur during this data recoverability processing. 
However, since it is restorable by the data recoverability processing which is the following cycle 
which changed into which condition of above *♦ to **, and interruption of service restored as 
the data memorized by three places is shown in the following table even if interruption of service 
occurs into these processing A-F, it does not become a problem. 

[0060] During < data recoverability processing Interruption of service To interruption of service 
of the midst of the combination > processing A of the EEPROM data at the time of occurring 
Data corruption to depend -> to interruption of service of the midst of the condition processing 
B of** Data corruption by interruption of service of the midst of the condition processing F of 
data corruption ->** by interruption of service of the midst of the condition processing E of data 
corruption ->** by interruption of service of the condition processing D of data corruption ->** 
by interruption of service of the condition processing C of data corruption ->** to depend of the 
midst of the midst -> it can be in the condition of ** and can restore. 

[0061] Now, it returns to drawing 3 and one serial EEPROM204 is carried in life management 
equipment 200. In the EEPROM204, as a memory map is shown in drawing 6 A field division is 
carried out. the life data of a main part — three places — the life data of [2] and Y development 
unit — three places — the life data of [0], [1], [2], and M development unit — three places — 
[0], [1], and [2] — Three life data [ three ] of x [3], [0], x [3] and [1], x [3] and [2], and K 
development unit is written for the life data of C development unit in x [4], [0], x [4] and [1], x 
[4], and [2]. Moreover, the life data of one place y [1] and a fixing unit is written [ the life data of 
a photo conductor unit ] for the life data of one place y [0] and a middle imprint unit in one place 
y[2]. 

[0062] And as shown in drawing 3 , the fuse 4 is formed in each units 100, 10Y, 10M, IOC, 10K, 
30, and 60, as for a new unit, a fuse 4 does not go out, but input port 207 serves as L level at 
this time, and it is detected that it is a new article. If it is judged that a unit is a new article so 
that flow CHUTO about the after-mentioned new unit detection processing may explain in detail, 
in the case of a development unit, 0 will be written in three places (x[k][0]x[k][1]x[k][2];k=1, 2, 3, 
4). Except a development unit, the main part life data at the time (x [0], [0]) is copied to the life 
data (1 y[k];k=0, 2) of the unit. When it does in this way Degree for which the photo conductor 
unit was used x[0] [0]-y [0], 

Degree for which the middle imprint unit was used x[0] [0]-y [1] 
Degree for which the fixing unit was used x[0] [0]-y [2] 
It becomes. 

[0063] And after new unit detection finishes, the transistor of delivery and a driver 5 is turned 
ON for a signal from an output port 206 to the driver 5 of a new article and the detected unit, 
and current is passed and cut into the fuse 4 of the unit at the last of a new unit detection 
processing process. Since the fuse 4 is not cut yet even if interruption of service occurs in the 
midst of the writing to EEPROM204 accompanying detection of a new unit if a fuse 4 is cut in 
such a procedure, redo is possible at the time of a power supply return. In addition, about the 
unit into which the fuse 4 was cut, input port 207 serves as H level, and it is detected that it is 
not already a new article. 
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[0064] Next, the flow chart of life management of this example is shown in drawing 7 . An 
injection of the power supply of the main part of equipment sets to initial value 32 four counters 
0-count 4 set as RAM203 connected to CPU201 as mentioned above in step ST A. Here, 
counters 0-count 4 are counters which count the output signal INDEX of photosensor 3, and, for 
the thing for the life data of a main part, and counti, as for the thing for the life data of M 
development unit, and count3. the thing for the life data of Y development unit and count2 are 
[ countO / the thing for the life data of C development unit and count4 ] the things for the life 
data of K development unit in it. 

[0065] or [ that some data in three data is destroyed by interruption of service during writing of 
data about each unit as mentioned above according to a <data recoverability algorithm> by 
performing life data recoverability explained in detail later in step STB after setting counters 0- 
count 4 to initial value 32 ] — or the data which is not rewritten and carried out is restored and 
all are made the same right data. 

[0066] In step STC, the above new unit detection explained in detail later is performed after this 
life data recoverability. 

[0067] Then, in step STD, it checks that covering of the main part of a printer is closed. When it 
is Judged that covering of the main part of a printer is not closed, the check is continued until it 
checks that covering of the main part of a printer is again closed at step STF and it is checked 
that covering is closed. 

[0068] If it is checked that covering of the main part of a printer is closed and the printing 
actuation of the main part of a printer is attained, in step STE, performing renewal of life data 
explained in detail later in step STD and step STF, is continued. 

[0069] Life data recoverability processing STB of drawing 7 is performed according to the flow 
chart of drawing 8 . Explanation of this processing performs distinction with the 2nd data x in 
three life data of a main part (data written in the 2nd) [0], and [1] in a step ST 1. [ equal to the 
1st data (data written in first) [0] x and [0] ] When equal, in ** in the combination of the 
aforementioned data, **, and **, in a step ST 2, distinction with the 3rd data (data written in at 
the end) [0] x and [2] is performed shortly. [ equal to the 2nd data x [0] and [1] ] Since all of 
three life data of a main part are equal in ** in the combination of the aforementioned data 
judged to be equal and recoverability processing is unnecessary at all, it finishes and 
recoverability processing of the life data of a main part progresses to recoverability processing 
of the life data of the following Y development unit 10Y. In ** in the combination of the 
aforementioned data which is a step ST 2 and was judged not to be equal, and **, in a step ST 3, 
the processing A which writes in the 2nd data x [0] and [1] into the 3rd data x [0] and [2], i.e., 
the aforementioned processing, is performed, and recoverability processing of the life data of a 
main part is finished. In ** in the combination of the aforementioned data which is a step ST 1 
and was judged not to be equal, **, and **, in a step ST 4, distinction with the 3rd data x [0] and 
[2] is performed. [ equal to the 2nd data x [0] and [1] like a step ST 2 ] In ** in the combination 
of the aforementioned data judged to be equal, and ** The processing which writes first the data 
which added 1 to the 2nd data x [0] and [1] in the 1st data x [0] and [0] in a step ST 5 (the 
aforementioned processing B), The processing which writes the 1st rewritten data x [0] and [0] 
in the 2nd x [0] and [1] (processing C), Processing (processing D) which furthermore writes the 
2nd rewritten data x [0] and [1] in the 3rd x [0] and [2] is performed, and recoverability 
processing of the life data of a main part is finished. In in the combination of the 
aforementioned data which is a step ST 4 and was judged not to be equal The processing which 
writes the 1st data x [0] and [0] in the 2nd x [0] and [1] in a step ST 6 (processing E), 
Processing (processing F) which furthermore writes the 2nd rewritten data x [0] and [1] in the 
3rd X [0] and [2] is performed, and recoverability processing of the life data of a main part is 
finished. 

[0070] three lives of a main part — after data x[0] [0]x[0] [1]x[0] [2] recoverability processing 
finishes, it progresses to three life data x of Y development unit 10Y [1], [0], x [1] and [1], and 
recoverability processing of x [1] and [2] in the following steps ST7~ST12. Processing is 
completely the same as recoverability processing of the life data of a main part, and steps ST7- 
ST12 are equivalent to steps ST1-ST6, respectively. 
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[0071] In steps ST13~ST18, it sets similarly hereafter to three life data x of M development unit 
10M [2], [0], X [2] and [1], recoverability processing of x [2] and [2]. next steps ST19-ST24. It 
sets to steps ST25-ST30 at three life data x of C development unit IOC [3], [0], x [3] and [1], 
recoverability processing of x [3] and [2], and the last. Three life data x of K development unit 
10K [4], [0], X [4] and [1], and recoverability processing ** of x [4] and [2] are performed in 
order, and life data recoverability processing of step STB ( drawing 7 ) is completed. 
[0072] Next, the details of the next new unit detection processing STC of the life data 
recoverability processing STB of drawing 7 are explained according to the flow chart of drawing 
9 . As mentioned above, in a step ST 1, it judges by detecting whether Y development unit 10Y is 
a new article and whether the fuse 4 in which it was prepared by the unit 10Y has run out If 
judged with a new article, in a step ST 2, 0 will be altogether written in three life data x of Y 
development unit 10Y [1], [0], x [1] and [1], x [1], and [2]. Next, in a step ST 3, it judges similarly 
whether M development unit 10M are a new article shortly. If judged with a new article, in a step 
ST 4, 0 will be altogether written in three life data x of M development unit lOM [2], [0], x [2] 
and [1], X [2], and [2]. Next, in a step ST 5, it judges similarly whether C development unit IOC is 
a new article shortly. If judged with a new article, in a step ST 6, 0 will be altogether written in 
three life data x of C development unit IOC [3], [0], x [3] and [1], x [3], and [2]. Next, in a step 
ST 7, it judges similarly whether K development unit 10K are a new article shortly. If judged with 
a new article, in a step ST 8, 0 will be altogether written in three life data x of K development 
unit 10K [4], [0], x [4] and [1], x [4], and [2]. In addition, when judged with each units 10Y. 10M. 
IOC, and 10K not being new articles in the above step ST 1, step ST 3, step ST 5, and step ST 
7, the writing of 0 to each life data is not performed. 

[0073] After the above step 1-STs 8, it judges similarly whether the photo conductor unit 100 is 
a new article shortly in a step ST 9. If judged with a new article, in a step ST 10. the 1st data x 
of the main part at the time [0] and [0] will be copied to life data [ of the photo conductor unit 
100 ] y [0]. Next, in a step ST 1 1, it judges similarly whether the middle imprint unit 30 is a new 
article shortly. If judged with a new article, in a step ST 12, the 1st data x of the main part at the 
time [0] and [0] will be copied to life data [ of the middle imprint unit 30 ] y [1]. Next, in a step 
ST 13. it judges similarly whether the fixing unit 60 is a new article shortly. If judged with a new 
article, in a step ST 14. the 1st data x of the main part at the time [0] and [0] will be copied to 
life data [ of the fixing unit 60 ] y [2]. When judged with each units 100, 30. and 60 not being new 
articles in the above step ST 9, step ST 1 1, and step ST 13, the 1st copy of Data x [0] and [0] 
of the main part at the time to each life data is not performed. 

[0074] After the above step 1-STs 14, in a step ST 15. to all the drivers 5, a signal is turned into 
delivery from an output port 206, and a transistor is turned ON, and current was passed, and it 
has still run out. twists, and cuts into a fuse 4 fuse 4. 

[0075] Next, the details of the life data update process STE behind carried out to the new unit 
detection processing STC of drawing 7 are explained according to the flow chart of drawing 10 . 
In a step ST 1, if the rising edge of waiting and its pulse is detected until it detects the rising 
edge of the pulse of the signal INDEX ( drawing 2 ) outputted from photosensor 3 for every 
rotation of the middle imprint belt 36, in a step ST 2, 1 will be added to the counted value of the 
counter countO for the life data of a main part And if it judges whether the value of a counter 
countO was set to 64 in a step ST 3 and is judged with having been set to 64, it will set to a step 
ST 4. The value of a counter countO is first returned to 0, 1 is added to the counted value of 1 
** x[0] and [0] of the life data of a main part after that, then. 1 is added to the counted value of 
2 ** x[0] and [1], and. finally 1 is added to the counted value of 3 ** x[0] and [2]. When not 
judged with having been set to 64 in a step ST 3. processing of a step ST 4 is not performed. 
[0076] Next, in a step ST 5, it judges whether it is under [ toner development / of the image of 
yellow ] ****:4c* in Y development unit 10Y. If judged with under Y development, in a step ST 6, 1 
will be added to the counted value of the counter counti for the life data of Y development unit 
10Y. And if it judges whether the value of a counter counti was set to 64 in a step ST 7 and is 
judged with having been set to 64, it will set to a step ST 8. The value of a counter counti is 
first returned to 0. 1 is added to the counted value of 1 ** x[1] and [0] of the life data of Y 
development unit 10Y after that, then. 1 is added to the counted value of 2 ** x[1] and [1], and, 
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finally 1 is added to the counted value of 3 ** x[1] and [2]. When not judged with under Y 
development in a step ST 5. and when not being judged with having been set to 64 in a step ST 
7, processing of a step ST 8 is not performed. 

[0077] Next, in a step ST 9, it judges like the above whether it is under [ toner development / of 
the image of a Magenta ] ♦sm?*** jn M development unit 10M. If judged with under M 
development, in a step ST 10, 1 will be added to the counted value of the counter count2 for the 
life data of M development unit 10M. And if it judges whether the value of a counter count2 was 
set to 64 in a step ST 1 1 and is judged with having been set to 64, it will set to a step ST 12. 
The value of a counter count2 is first returned to 0, 1 is added to the counted value of 1 ** x[2] 
and [0] of the life data of M development unit 1 0M after that, then, 1 is added to the counted 
value of 2 ** x[2] and [1], and, finally 1 is added to the counted value of 3 ** x[2] and [2]. When 
not judged with under M development in a step ST 9, and when not being judged with having 
been set to 64 in a step ST 1 1. processing of a step ST 12 is not performed. 
[0078] Next, in a step ST 13, it judges similarly whether it is under [ toner development / of the 
image of cyanogen ] ****** in C development unit IOC. If judged with under C development, in a 
step ST 14, 1 will be added to the counted value of the counter count3 for the life data of C 
development unit IOC. And if it judges whether the value of a counter counts was set to 64 in a 
step ST 15 and is judged with having been set to 64. it will set to a step ST 16. The value of a 
counter countS is first returned to 0, 1 is added to the counted value of 1 ** x[3] and [0] of the 
life data of C development unit IOC after that, then, 1 is added to the counted value of 2 x[3] 
and [1], and, finally 1 is added to the counted value of 3 ** x[3] and [2]. When not judged with 
under C development in a step ST 13, and when not being judged with having been set to 64 in a 
step ST 15, processing of a step ST 16 is not performed. 

[0079] Next, in a step ST 17, it judges similarly whether it is under [ toner development / of the 
image of black ] ****** in K development unit 10K. If judged with under K development, in a step 
ST 18, 1 will be added to the counted value of the counter count4 for the life data of K 
development unit 10K. And if it judges whether the value of a counter count4 was set to 64 in a 
step ST 19 and is judged with having been set to 64, it will set to a step ST 20. The value of a 
counter count4 is first returned to 0, 1 is added to the counted value of 1 ** x[4] and [0] of the 
life data of K development unit 1 0K after that, then, 1 is added to the counted value of 2 ** x[4] 
and [1], and. finally 1 is added to the counted value of 3 ** x[4] and [2]. When not judged with 
under K development in a step ST 17, and when not being judged with having been set to 64 in a 
step ST 19, processing of a step ST 20 is not performed. As long as there is an output signal 
INDEX from photosensor 3, the above-mentioned life data update process is continued. 
[0080] The block diagram of the life management equipment of another example of this invention 
is shown in drawing 1 1 . As opposed to one serial EEPROM204 being arranged on the main part 
of a printer in the case of the example of drawing 3 , as for the difference between this example 
and the example of drawing 3 in the case of the example of drawing 11 It is one serial 
EEPROM2040 to the main part of a printer. It is one serial EEPROM 2041-2047 respectively to 
each units 10Y, 10M. IOC. 10K, 100, 30, and 60. It is prepared. Instead, it is in the point that the 
fuse which was prepared at each unit in the case of drawing 3 is excluded. 
[0081] The life management equipment 200 of this example is also arranged in the control 
section 90 of image formation equipment, it has CPU201, the output signal INDEX of 
photosensor 3 is connected to CPU201, and CPU201 performs various kinds of control explained 
below on the basis of this INDEX signal. Therefore, since accumulation of the rotational 
frequency of the middle imprint belt 36 is used as a scale, it is not necessary to establish the 
new detection means for detecting how many each units were used. 

[0082] Serial EEPROM 2040-2047 which ROM202 and RAM203 are connected to CPU201, and 
was further prepared in a main part and each units 10Y, 10M, IOC. 10K, 100, 30, and 60 through 
serial I/F (interface) 205 It connects and they are EEPROMs 2040-2047 of each unit. Writing and 
read-out are performed. Moreover, an output port 206 to each EEPROM 2040-2047 Chip select 
signal CS inputs, and reset-signal RESET from the voltage supervisory circuit 208 is connected 
to CPU201. serial I/F 205, and an output port 206. the write-in enable signal WR from CPU201 is 
connected to RAM203, serial I/F 205, and an output port 206, and read-out enable signal RD is 
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connected to ROM202, RAM203, and serial I/F 205, respectively. 

[0083] It is each EEPROM 2041-2047 about data concerning [ on this example and ] the 
operating degree of each units 10Y, 10M, IOC, 10K, 100, 30, and 60 as a cure against interruption 
of service. EEPROM2040 of a main part It is made to write in the three different addresses, 
respectively. In this example, since the data about each operating degree is written in each unit, 
in the example of drawing 3 , a merit is in the point that the impossible unit uses about and it 
can *♦. 

[0084] The main part of this example, and EEPROM 2040-2047 of each unit A memory map is 
shown in drawing 12 . A three-place field division is carried out at each EEPROM, and life data is 
written in. Three life data of a main part xO [0], xO [1], xO [2], Three life data of Y development 
unit x1 [0], x1 [1], x1 [2], Three life data of M development unit x2 [0], x2 [1], x2 [2], Three life 
data of C development unit x3 [0], x3 [1], x3 [2], Set three life data of K development unit to x4 
[0], x4 [1], and x4 [2], and it sets in this example. Three-place life data is written in also to a 
photo conductor unit, a middle imprint unit, and each fixing unit (in the example of drawing 3 , life 
data is not directly written in about these units.). Three life data of x6 [0], x6 [1], x6 [2], and a 
fixing unit is set [ three life data of a photo conductor unit ] to x7 [0], x7 [1], and x7 [2] for three 
life data of x5 [0], x5 [1], x5 [2], and a middle imprint unit. 

[0085] The flow chart of life management of this example is shown in drawing 13 . An injection of 
a power supply sets to initial value 32 four counters 0-count 4 set as RAM203 connected to 
CPU201 in step ST A. This is the same as the 1st example, and, for the thing for the life data of a 
main part a photo conductor unit, a middle imprint unit, and a fixing unit, and counti, as for the 
thing for the life data of M development unit, and count3, the thing for the life data of Y 
development unit and count2 are [ countO / the thing for the life data of C development unit and 
count4 ] the things for the life data of K development unit in it 

[0086] or [ that some data in three data is destroyed by interruption of service during writing of 
data about a main part and each unit by performing life data recoverability explained in detail 
later in step STB after setting counters 0-count 4 to initial value 32 ] — or the data which is 
not rewritten and carried out is restored and all are made the same right data. 
[0087] In step STC, it checks that covering of the main part of a printer is closed after this life 
data recoverability. When it is judged that covering of the main part of a printer is not closed, the 
check is continued until it checks that covering of the main part of a printer is again closed at 
step STE and it is checked that covering is closed. 

[0088] If it is checked that covering of the main part of a printer is closed and the printing 
actuation of the main part of a printer is attained, in step STD, performing renewal of life data 
explained in detail later in step STC and step STE. is continued. 

[0089] The flow chart of the life data recoverability processing STB of drawing 13 is shown in 
drawing 14 and drawing 15 . although the base of this processing is the same as the case of 
drawing 8 of a before example — this example — a main part and each development units 10Y, 
10M, IOC, and 10K — in addition, three-place life data writes in also about the photo conductor 
unit 100, the middle imprint unit 30, and the fixing unit 60, respectively — **** — processing of 
drawing 14 which is processing corresponding to steps ST1-ST30 of drawing 8 — then, 
processing of drawing 15 is performed. 

[0090] That is. next it is three life data x4 of K development unit 10K of steps ST25-ST30 [0], 
x4 [1], and x4 [2], it progresses to recoverability processing of three life data x5 of the photo 
conductor unit 100 [0], x5 [1], and x5 [2] in steps ST31-ST36. Processing is completely the 
same as recoverability processing of a main part and the life data of each development unit and 
steps ST31-ST36 correspond to a step ST 1 - ST6 grade, respectively. 
[0091] In steps ST37-ST42. it sets to steps ST43-ST48 similarly hereafter at recoverability 
processing of three life data x6 of the middle imprint unit 30 [0], x6 [1], and x6 [2], and the last 
Recoverability processing ** of three life data x7 of the fixing unit 60 [0], x7 [1], and x7 [2] is 
performed in order, and life data recoverability processing of step STB ( drawing 13 ) is 
completed. 

[0092] Moreover, the flow chart of the life data update process STD of drawing 13 is shown in 
drawing 16 . Although the base of this processing is the same as the case of drawing 10 of a 



http://www4.ipdl jpo.gojp/cgi-bin/tran,web_cgi.ejje 



2004/02/06 



12/12 ^— V 



before example, processings of steps ST1-ST4 differ a little. Steps ST5-ST20 are completely 
the same as drawing 10 . First, in a step ST 1, if the rising edge of waiting and its pulse is 
detected until it detects the rising edge of the pulse of the signal INDEX ( drawing 2 ) outputted 
from photosensor 3 for every rotation of the middle imprint belt 36, in a step ST 2, 1 will be 
added to the counted value of the counter countO for the life data of a main part, a photo 
conductor unit, a middle imprint unit, and a fixing unit. And if it judges whether the value of a 
counter countO was set to 64 in a step ST 3 and is judged with having been set to 64, it will set 
to a step ST 4. Return the value of a counter countO to 0 first, and 1 is added to the counted 
value of 1 ** xO[0] of the life data of a main part after that. 1 is added to the counted value of 2 

x0[1], and then 1 is added to the counted value of 3 x0[2]. Next, subsequently 1 is added 
to the counted value of 1 ** x5[0] of the life data of a photo conductor unit, then, 1 is added to 
the counted value of 2 ** x5[1], and then 1 is added to the counted value of 3 ** x5[2]. 
Subsequently In order, 1 is similarly added [ 6 / [2] / the life data x6 of a middle imprint unit [0], 
x6 [1], and / x] to counted value about the life data x7 of a fixing unit [0], x7 [1], and x7 [2]. 
When not judged with having been set to 64 in a step ST 3, processing of a step ST 4 is not 
performed. 

[0093] As long as the processing about Y development unit 10Y in the future steps ST5-ST20, 
the processing about M development unit 10M, the processing about C development unit IOC, 
and the processing about K development unit 1 0K are completely the same as the case of 
drawing 10 and there is an output signal INDEX from photosensor 3, a life data update process of 
ST1-ST20 is continued. 

[0094] As mentioned above, although the life management equipment for image formation 
equipments of this invention has been explained based on some examples, this invention is not 
limited to these examples, but various deformation is possible for it. In addition, the life data 
memorized by memory can be used for a unit displaying having reached at the exchange stage on 
a control panel etc., or warning, when the data is read to the power up of a main part and the 
data becomes beyond a predetermined value. 
[0095] 

[Effect of the Invention] According to the life management equipment for image formation 
equipments of this invention, so that clearly from the above explanation It has nonvolatile 
memory rewritable on the electric target which memorizes the information showing the operating 
degree of a switching unit. The write-in means which writes in serially in order the same 
information which three or more fields which memorize the information which expresses the 
operating degree of the switching unit with the nonvolatile memory are prepared, and expresses 
the operating degree of the switching unit to two or more of the fields, Since it comes to have a 
recoverability processing means to restore identically when the information memorized to two or 
more of the fields is not the same Even if some data memorized by nonvolatile memory by the 
power supply down of interruption of service etc. is written in destruction or incorrectness, it is 
possible to make right data restore certainly using the remaining data, and reliable life 
management is attained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. [n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the outline of an example of the image formation equipment 
which applies the life management equipment of this invention. 

[Drawing 2] It is the wave form chart showing the rotational frequency of a middle imprint belt of 
an INDEX signal. 

[Drawing 3] It is the block diagram of the life management equipment of the 1 st example of this 
invention. 

[Drawing 4] It is a timing chart for explaining operation of a voltage supervisory circuit. 
[Drawing 5] It is the timing chart of the write cycle of serial EEPROM. 
[Drawing 6] It is a memory map in EEPROM of the 1st example. 
[Drawing 7] It is the flow chart of life rnahagemeht of the 1st example. 
[Drawing 8] It is the flow chart of life data restoration processing of drawing 7 . 
[Drawing 9] It is the flow chart of new unit detection processing of drawing 7 . 
[Drawing 10] It is the flow chart of a life data update process of drawing 7 . 

[Drawing 1 1] It is the block diagram of the life management equipment of the 2nd example of this 
invention. 

[Drawing 12] It is a memory map in EEPROM of the 2nd example. 
[Drawing 13] It is the flow chart of life management of the 2nd example. 

[Drawing 14] It is a part for the first portion of the flow chart of life data restoration processing 
of drawing 13 . 

[Drawing 15] It is the second half portion of the flow chart of life data restoration processing of 
drawing 13 . 

[Drawing 16] It is the flow chart of a life data update process of drawing 13 . 

[Drawing 17] It is a cross section for explaining the composition of the memory cell of EEPROM. 

[Drawing 18] It is drawing showing the situation of the writing of the memory cell of EEPROM 

typically. 

[Description of Notations] 

1 — Light source 

2 — Photo detector 

3 — Transparency formula photosensor 

4 — Fuse 

5 — Driver 

10 — Development counter 

10Y — Development counter for yellow (Y development unit) 
10M — Development counter for Magentas (M development unit) 
10C — Development counter for cyanogen (C development unit) 
10K — Development counter for blacks (K development unit) 

11 — Developing roller 

30 — Middle imprint equipment (middle imprint unit) 

31 — Drive roller 

32. 33, 34, 35 — Follower roller 
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36 — Middle imprint belt 

38 — Secondary imprint roller 

39 — Belt cleaner 
39a — Cleaner blade 

40 — Exposure unit 

50 — Feed equipment 

51 — Feed cassette 

52 — Pickup roller 

60 — Fixing equipment (fixing unit) 
70, 71, 72 — Delivery path 
73 — Return way 

80 — Case 

81 — Sheet receptacle section 
90 — Control section 

100 — Image support cartridge (photo conductor unit) 
1 40 — Photo conductor 
1 60 — Electrification roller 
1 70 — Cleaning means 

200 — Life management equipment 

201 — CPU 

202 — ROM 

203 — RAM 

204 — Serial EEPROM 

2040 -2047 — Serial EEPROM 

205 — Serial I/F (interface) 

206 — Output port 

207 — Input port 
LI — Exposure 

T1 — Primary imprint section 
T2 — Secondary imprint section 
S — Sheet (record material) 
G — Gate roller pair 



[Translation done.] 
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^If^tt;' * y (CBiilS^^:=^= h waffles sr«i-m 

inarms] *&fE^#^tt^^y *SEEPROM*»6) 
^ i ^: 1 c, 4 (0{pJtU75- 1 JSfE« 

[0 0 0 11 

3.-3, [>^(03.=L-y vo)m^^M<r>tLify(r>M=h^^y'^ 
[0002] 

h. ^m=^- y hm<D=^- y h(Dm'om-^^m^x-^^ 



[0 0 0 31 w©J; ^Jfe^^s/ hi6Sif<oe**</iofc 

So 

(0 0 0 41 atS6^;«7'>>'i5'»::lt'<r 
(000 51 •7'r^'n3:/e^-^{cJ;5ST-*'>>'^ 

^y ^Klii^st LTfflt^Sc ^s^'ttwy^y {dtt. 

(1) y<y'rV—Xy<yi!'T'yzf^tbtzSRAM 

(2) sisim^^^y 

(3) EE PROM (Electrically Erasable PRO 
M) 

(0 0 0 61 ^<r)<^. ^<-yy'V-Xy<yi^T yzf^tltc 

SRAM (1) t^mm.i^?^^'j (2) iimmxh^<D 

EE PROM (3) H?cffiT?feS±. ^^^M 

ry >'f'<D:$ima-t'^m^<y;i-^(Di^#(Dtzi^mm> 

t L-Cffll^5::i:fi3:^ hcDffi-C'*4*fcffitv-CV'>-5o 
(0 0 0 71 

(^B^d^^^L-J: 5 it-SlSJS] aT-^K:/y >^^(D 

(0 0 0 81 L75^L/i;65f). #3-- 5/ h(0*^^a(cm 

ofctg^, ^^ycr)*]a;2f.>t"(wf^?|;JS|g#fcli^, iEL 

y-T'>^-y^Ts/-7'$H7tSRAM (1) 

^y (2) -Cli, »ii;^^{;:S-r-5NFrB^;d5i ;i stiTT'fc 

tc»ix;^AS-«*T $-&s i: f*-?:tv(5ir«i L < 

(0 0 0 91 :z^^{c>Pt•L, EE PROM (3) »)i 
^{C»-rSNFr^:i5^m s ~^ 1 0 m s (fl;j!imJE<0^g:T 

(0 0 1 01 :::r-e. ee PROM^clo^^TjB^*^rtfteq 

■r^c EEPROM©p<^y-1r/Hi. El 1 7 (cCSjTF-f S 
i^tCl. MNOS (Metal Nitride Oxide Semic 
onductor) ^-f T'O?^ * y ■feyl'4:fflV'»TV^T, ^(OWiit 
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^(omi-^mizmmi 8\z^^-ro mis u) i±o^ 

»#i2^tri:#cO«^^^LTt5i9. HIS (a) (0±m 
(S i O2 ) irS^tM (S i 3 N4 ) CD 

So rot tofl;^-(:i>!t-rs^^/V'=¥wp$ai:«^=-«# 

tftro^T-SrHI 1 8 (a) (OT0tc::^-r, 018 (b) ^t 
1 Sr»^jitfi:#<0«^-§r7SUT*3t). HIS (b) « 

^<r>mmtm^(o^m<Dm^^mi 8 (b) oteijc^ 

tool 1] EEPROMW^fi, i^i^ 

(^^k^ : S i O2 ) +5rS^^5^«J-t-5 r ttc J; t? 

ra>6S«<*>A^5 (RAMW»^fi, ^f^Xf±i|^S{*:4'Sr 

[0012] [2]5(±fMfi-r5v'y T/WEEPROMtiq^ 
tfn?>EEPROM«»ji;i*.f--r^'/PcD^-l' i^l^i^^r 

D n±3-7V KC 7~C O, TKU'^A7~A0, "r — 
1 5~DO*»t3Jfe»). :i©J; ^'fef'-^teK^^fCE 
EPROMrtT'7<^y»iZ^^;45t7j:>ix5„ ;i<D;>f^y» 
T2<^f^m^>±K.(0 X 0 t-^m s ~ic 10ms it:^®-C'fc 

[0 0 13] :i<Dx^^£itmttfom^^'eDWyh^mm'p 

5, 

[0 01 4] *^pjwg6<]fi. «T-^*:/y i^iS'. 

y \^^<D=L-<y h(D#^lfS<0fc«)(CEEPROM^(0 

ixT tSSIIfCjE Lt/ ^7^-^ Jc^ft^ r t AS pltl 
[0 0 15] 

[^a^^/s*-r2.fci?)w^g:i ±ms&3^m^-ti>^^ 



3:S^:=L-.;, H(7?^ffl@«S:^i-|^Ctf«^i/y T/i-tclllS 
^{i ^ T /j: S r t Sr^m t -r ?) t -r -5 1> « T'fe ?>„ 

[0 0 16] ro^-g-tc, s«3^^cDmi!Ri&A^tc-t« 

[0 0 17] Sfc, hc0^fflS«$r*-t-tf« 

[0 0 181 hfC. 

©-a>;i< t 'b{pItLXi»lo$r-^tp:ii;dsas H/\ 
[0 0 19] ±fc, -tro^Fff^tt^^y ;i5EEPROM 

[0 0 2 0] 5t:^K»C*JV>Ttt. 2?«l^=;y hW^fflS 

^HTi/^Tt>, a?) Wt^— ^Srffl^^-C5fell^CiELl/^x— 
^5'^c^*«$-B:Sr t;i5BrigT'fc?3. m«St4(Dffi^^##l= 

[00 2 1 ] 

eo-^jcomBS<iriii 1 ^mm\z\^xmn-r^. 
(0 0 2 21 z.(DmmM^^m.\±. -t^i^d- (y) . 

(C) . -rifi/-^ (M) , -fy y^ (K) W4feK) 

r i: co-e# ?) * ^ y ^/iJ' -efc -So 

[002 3] HI 1 {C4SV^T. 100 5/ h 

tm^Th±h,it.m^n^n- v y yi^-cfc ^ . r coins 
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[00 24] 1 4 0 <D/1 {C(±, ^:©(a]te:^[6l{c 

?SoT. ffi^s^si: LT(D^mD-7 16 0, mu^wc 
kLx<om.m^i 0 (Y. c. M. K) , ^mw^mm. 

[0 0 2 51 1 6 OJi, <iS^ft:i 4 0(0^/1 

fc^^^l 4 Oc7)^1^^ffi{c»i, ^^3-^.;/ h 4 Otcj;o 
r.Og^L 1 i^J:oXm^W-l 4 0±{c#«^^;i5?^^ 

[0 0 2 61 Z(DWnm^n. 1 0 T- 

IglOY, v'T>'fflcDm^§gi oc, -^-if:x^'^<oa^ 
|gl OM, ^iOf, :f7 yi'm(OJ^m^l OKtmifhiX 
TV'-So :iix^^^|gl 0 Y, IOC, 1 OM. lOK 

^lfe|g<0^^n-7 1 1 (O^ii^m^i^ 14 0 tcSS^ b# 
0±W»«^^?:m^i-5. aifet3-7l Itt, eiKw 

[0 0 2 71 la^^tu/c h-^-^(±, 4'rote^»Bco4^ 

7 oi±. ±sBte¥f^{;i. m^Wi 4 o<D^1-;^ffi{c:^liL- 
y— ^-T'u- KicioTS^^i^tufc h-^-- S: 

[0 0 2 81 'i'mm^mma on. mws^-^ 3 1 

4*W=eeiit|n — 7 3 2, 33. 34. 35i, Ztlh"^ 
XJi-y (Dm '0 tC«lil^tbfc«SS4^0*Pflte^-</l' H 3 6 

[0 0 2 91 Igtljn-^ 3 1 (i, ^(^iffigPtcS^^tl-fc 
l2I^L/^i/^#<:*5<g3t#:i 4 0(OlES!)^**:iia^-&o 

Tv^sr tfcioT, 4 0 tmm—<Dm'Mx\B\ 

te^Sll^tu, LfcdSoT. 4'rate=^'<>'V' h 3 6 

1 4 0 ts&Pl-<7)jg)g-cia^^S3:^i«]tc^«lSi&$tv5 

[0 0 3 01 ^Ws^—y 3 5fi. ^i&D— 7 3 1 i:<om 

1 4 0 ^^JE«^^^^.teg{cBaa^^^T*^ f) . 1 4 

0 t fprnm^^^i^ h 3 6 i:«JEES^|fB»c*3V^T-jS^te^gP 
T l*S?i5^$tuTV^5„ mW}o-7 3 5^i. ^m^^^ 
Jl'hS 6©^ii:^Ifi]±«gffiJJC*Jt>T-JJce¥SPT 1 <D^ 

<^c:ga^$^^T^^-5„ 

(00 3 11 mWi^—y 3 1 jc:»i, 4'rate^^>'i' h 3 6 



miic7-7^^L,T. 4>Kte^'</wh3 BcoMr^^jc- 
[00 3 21 tt^ibn — 7 3 2fix>'v'3 >'o — 7T*fc 
9, El*L>^i^Mi-^*l9;»c:J;oT4'Wte^'<>'i'K3 6Sr 
^<^«t);^|6](;H^^L-CV^S„ tSibD-7 3 3fi, -?Jc 
S¥glJT2S:Ji^fig-r^^^s/^'T5/:/o-7-efc-5o 
y^,_y/>7'5,^n-7 3 3tCf4, 't'F^fe^^^/l- h 3 6 =Sr^ 

/V h 3 eCl^LTgStWIgT'foSo -iifce^D-7 3 8 

[0 0 3 31 — 7 3 4f4, h ^ y — ^ 3 9 W 

fc*b<^y<5/^Ts/7'n — ^T'fe.5» '</i' h iJ- y — :^3 9 

#*LXl^S V-r-^^^^^hir^ U—TZ^U- K3 9 
at, rcOi? y— ^->^U-K3 9 afCioTS^lSt $ 
n^c ^■:^-^SttSS:l^§C3 9 b t ^#;tTl/^5<, 
'</Wh^ y— ^-3 9{4, l2l*L;tl^«iiai»{Cj;o-Ccp 
Wte^?'</V h 3 6 UTS^Si "TtlT-fe 5o 

[00341 rate¥'</i' h 3 6 i)mmmm^f\^i>im. 

x\ -is)cte¥§PT 1 ^c^ol/^T, ^Tt^i 4 o±(D hi-- 

^*5cf.p^^:^x<,w f, 3 6 fWfe^-i/W h 

3 6±^c:te^9$^^fc V-i—m^. -iSfete^asT 2 ^c:Jo^^ 

[0 0 3 51 ->-HSf4, *&*ft^K5 O;0^e>^al^$tb, 
h a - 7 *f G (;i J: o T0f 3tro 5 ^T-ZH!fete^^ 
tPT 2{Ctt^$ttS„ 5 1tt^^*-fes/h, 5 2«trs/ 

[0 0 3 61 — ^fcte^^fPT2-eh^-^;^5fe^$i^;^-->. 

-HStt, ;t«^a6 OSriiSr t{cJ;oT^« h-^-- 
^;i5£«$lx. #^S!^7 0 5riioT, ^B^t=«^oy- 
8 0±{;iJl^^!fe$n/cv— h§tt95 8 i±tc#^tH$tt 

St^{C^^CUfc2o©#«ftigK7 1. 7 2Sr*LT:*J 

•9 . ■^m^m. 6 0 sriiofc V- v\iimxt^(Dmm&ns 

(7 1X«7 2) ^JioT#m$^^5„ rtof^St 
7 1 Xtt 7 2 Lfc->— 7 3 Srii 

[0 0 3 71 :L(DXofmm^^r). ^<r>m^m^mm. 

[0 0 3 81 la^L/iV^*;^ h3>'t°i-^^ {^<—V 

w) im'smmm.<n>m'mn 9 0 \^xti $ tts , ^^t 

frl 4 0. 0O#n-7l 1, &t/, fKte^ 

'</i' h 3 6*siel^i^i(j$ti,-5o 



(5) 



#Ba¥l2-172133 



[0 0 3 9] m^Wl 4 0W^raffijiS»«n-7 16 0 
[0 0 4 01 iS^^i 4 oicfi. mifeS (fiaj;t«'r3^ 

D-) fflraa.^^! 0Y(^^^o-9«;j^/!»5g^teL. r 

^•niD-) « h-r-m^mt/twi 4 o±{c?^fig^tb5. 

[004 11 ^Pb^^^'</v H 3 6 {C(i±tE h-^-- (7)«m 

I!gte^'</1' N 3 6 ±\cU^^n^^ wOt 

D - 7 3 8 ^U5'</W V —i- 3 9 tt, 'pm^^^/l^ h 

[0 0 4 21 iS^t^l 4 0±{c^gLTV^5 N't— jJSi? 
y-:^Vi/#g;l 7 Olc:J;oTl^*$tufc^, BS^m^S 
(7F0^) !0»bOT^m^(cJ:oT:i83t#:i 4 0*5^1®$ 

[00431 ±IE«)S)f^*SJ;fEPn^T=S^«^cort^»CfS 
ex. ^2feffi. ^3&ffi. S4feffii:ilSI»))I$ix, ± 

h 3 6 ±{;l^3^/^xa^a-a■t^$^^T'^Mte^'</^ h 3 6 ± 

[0 0 4 41 0r^(O^^' 5^^^-e^»6igB5 o*^f>v— 

tu. 'pmm^-</i^h3 6±<Dh—r^ (m^ma±4^ 

Siitc^^^tuSc ^fc, ^/P hi? y — :h3 9idSif ^Ite 
^-i/P h 3 6 teas L. H^Jcte^mtif fBll5^'<>'l' H 3 

[00451 V— KS-iS)£»SB6 0Srjli§i-5r ttc 

[0 0 4 61 rwi 5^^121 iwiSm^^^aidioV^T, 
^3t^*- h y -y V? 1 0 0 *3^3t^^= yh^. -< 

§11 OM/iSMJS^^iss' h^. iyT>^mm.illL^l OCi)^ 
cm.m=^^-y i^^. z/y-y^fflS^^l 0K;S5Kia^3. 

mmm 6 0 Jii^m^- y V Sr, ^:tt-?r-H«^ UT*5 !9 , 



[004 7] rixe>cD=&^=s/ h?SSif©gft^t3ixfc(Z) 

■t>^<r>Rmt\^X. ^(D3.::^y VtmY^X^X^^^^mn^Wi 

^f^iB.'^^jv h 3 6 (Offl^1-(c:;;v: (-r ^^t" y ^ 

e>i^TtJ 9 , ^<o'Ktm^^m.\^n^ \^x%m i 

^3.= s/ h 3 0 {c-Ot^oJt ^tuTfc 9 , tt^Wte^'<>'W h 
3 Qi)miB.\^Xt<D'Kti^y a- ^-tr>'1^3 ^riligt-^ttt- 
h-fe>'-!^3(±/-?/w;;^Srta;0i-2», 7;*- h-fe:vi^3*s 

m;'3-rsfi#{4iii 2 {i^-r J: 5 /.e^^/w^^m-i-efe •? . r. 

(©fS^Sr I NDEXm^tt-^o 

[004 81 El 3 {cjfc^pjw^ 1 3gte^j«#^waisa 
coy o y in sr*i-, ;i ©iWfrWa^fi 2 0 0 \±mum 

^mm.<r>mmn9 0'p\z^m^f\^xi6'o . cpu2oi 

Sr{i^T*5i3. h-fe>'1^3(73m;'3jg-§- 1 NDEXfi 
C PU 2 0 1 {Cg^^$tl/T*D9. CPU201ttr©I 
NDEX«^Sr«!fii: U-CiWT{-tft?^-f-?>#a©«iJffll^ 

[0 0 4 9] CPU2 0 1{;ifi. ROM2 0 2. RAM 

2 0 3;SS^i^$ixT*Jt). $e>{c. v-yr/n/F (-r 
v^— 2 0 5Sr:ft-LTmT-*!>>'^{c:fflv>5 
v^y T/VEEPROM2 0 4^Sgigg$ix. $ e>»^. mtt 
tK- h 2 0 6 K^-T/^S ^;fM.T. HulE05ilS)t^ 

^= 5/ M 0 0 , Ym^^= h 1 0 Y, M^^a-^ 3, 
MOM, CIg^^=s/MOC, K^^3.r^s/Mo 
K, 4'W$E^3.= .y h 3 0. ^♦^^ry h 6 0#>er{c^ 
(tbnfct^-X4t;ig^ig$ixTio!9. #^=.;/h©t: 
^— X4©t^ffi(iA;^:^K— h2 O 7^g-CCPU2 0 1 
lcA;t)$ti5J; 5{c/£oTV^5o Sfc. h 2 0 

6;0^b->yT/l'EEPROM2 0 AK^y^^U^ hff 

?S2 0 S/S^^coy-fes/ hfB^RESET;45cPU2 0 
1 . v^y T/H /F 2 O 5 , ai;^zK- h 2 0 6 
ix. C P U 2 0 1 *^?3C0#iZ!^'l'^ — T'/Hs^WRiiSR 
AM2 0 3. v'yr/H/F2 0 5> h 2 0 6 

ic:, ^W'f^— y/Wf^RDd5ROM2 0 2, RAM 2 
0 3, v^y T/H/F 2 0 5, A;OjH- H 2 0 7{C^ix 

[0 0 5 0] «J±iS^Is]|^2 0 Sldiol^Ttt. Ii]4<73i5' 
-Y^ViJ^^^-hfc^-f-ipfc. «j®«JEVccii5fi«J;t« 
4. 5 VSrTlelofcb. mjEi£«|eIK2 0 8»iCPU2 
0 1 i:Jl3aa:g|2 0 5, 2 0 etcy-fey hm^RE S E 
TSrtbyjLTy-fes' hSrTJM-tSo y "t h^d^^^^.^i^ 
CPU2 0 lfiaftfToTV^5^0.SSr4'*f-t-5o ClwyS: 
«). EEPROM204 '-•©ff foEcSji^'^lilf^ttfTtJiX 

[005 1] ^fc, jaja«S2 05. 206»cy-lryh 
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S^^K^ixfcE E PROM2 0 4C7)C SiffiT-JC/^^;^^^^ y 
>^ir u>> hlS^C StiL u^/i.i:/^:5c CPU2 0 1;^^ 
t)EEPROM2 0 4---(Dy'—^^^^\ZCS = Lt^j: 
tttf (135) . '?:<omEEPROM2 0 4rt|FB^SiZi^ 
f!jf^fi:®#^^V\ EE PROM2 0 4f^^T*c^#ii^f!j 

[0 0 5 2] Lfcd^oT. EEPROM2 0 4<Ox — ^ 

[0 0 5 31 -t^l-C. *lllS0iJtCiol^Ttt. Wmtnt 
LT. #^^:y N 1 0 0, lOY, lOM, IOC, 1 

OK, 3 0, 6 ocDrnmum^mi^^r-^^^^EE 

PROM2 0 4<D3:fy>m(Omfj:<:^tcT K U-:^{c:*#5itf 

[0 0 5 4] J^^:Jb\ ClOllJSMT^^ffl-f'^EEPROM 
2 0 4<D$^lH]^fil 0:^[Hl*T*^^(OT% ^Tslte^-^/i- 



h 3 6t^imiri>m^EEPROM2 0 4(Dy^—^^m 

/^oTL^5 (4'Wte¥-</l-H3 6(CA41f^X?!i52tSc 
cO^tLT) o :7'y >^^*<*^5#^lCiiLT{>. EEP 
ROM 2 0 4C0|^-T h*l^:^(D9^J^m^ 1 0:^IhIJEJIT 

^U^ZEE PROM 2 0 4(Dt'—^^^^^x.^X 5 

3 6 OHIte^Sr :^ hiri>:f3 ^ (O^ffifflS: 3 2 

3 1^3 2A^tT5 J: 9(--r^o 
[0 0 5 51 ^T. ±ISLfcJ:5t-. EEPROM20 

[0 0 5 61 



<S w 19 #5 E E P R OMy^— ^ (Offi-&ii:> 

1. 1, 3oB<Dx— 

n n n 

1. 2, 2oB<7)7^-^(DSii^t*l¥m 
n n n — 1 

1. 3. lo@(7)T= — 

n n — 1 n — 1 

2. ^-^<7)fiS^;dSetfc^ 

2. 1. 3o^<Dy'—^(Dm^j2^^^Wn 
n n m 

2. 2. 2-DB(Dy'-^(Dm7^^'P»m 
n m n — 1 

2. 3. loB<7)7^— ^CO^ii^^Efijfm 
m n — 1 n — 1 



© 
(D 

(3) 
® 

® 



[0 0 5 71 z(DXo\z. 3^^mizmcv'—^^m72<^ 

logo-r— ^Srx [0] . 

2ogcD^— ^Srx [1] , 
3og(D7=— ^*:x [2] , 

i f (x [1] ==x [0] ) 



[0 0 5 81 



{ 



f (x [2] ! =x [1] ) 
X [2] =x [1] ; 



else 
i f 



(x [2] ==x [1] ) { 
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X [0] =x [1] +1 
X [1] =x [0] ; 
X [2] =x [1] ; 



e 1 s e { 



X [1] =x [0] 
X [2] =x [1] 



} 



} 



[0 0 5 9] fcfcL, Z(Dy'-^Wi&f>&m'PicWm-d^m 

[0060] <7'-'9mwm^\z.wmi^m^it.m^o:> 
[0 0 6 1 ] E)3(cMoT, m^'^mmn2 0 o 

}C(±i/yT/l'EEPROM2 0 4;!i5i{@^^$tuXI/^ 
So ^WE E PROM2 0 4'f'(c:tj:, |g| 6 tC^ ^ y -v 

mx [0] [0] . X [0] [1] . X [O] [2] . 

[0 0 6 31 -t UT. frp"p<On.= -y hmmAmt^-zitc. 

Mmfc:#5 EEPROM2 0 4'^<DS:tji;^^<0*4't-f^ 

y h y htcov^Tfi. A;^j7K— h 2 o 7 

[0 0 6 4] ::co|iii0ij(o#^'tSro7D-^-v 



/*^aaE */ 



Y^{gL=^=--y b(Dm^7'—^i^3i}^mx [1] [0], 
X [1] [1] , X [1] [2] . M^m^=-'y h(Dm 
^7^-<?d5 3 75-Bf X [2] [0] . X [2] [1] . X 

[2] [2], C^m=>-=^y \^<om^7'—'S'A^3f)>mx. 

[3] [0] , X [3] [1] , X [3] [2] . Km 
^3.^;/ h(0#^7^-i5'^S3*>mx [4] [0], X 

[4] [1] , X [4] [2] Sfc, m 

)t^n.= y ho^T^-^'fiiyj^B^y [0] , 'pmm^ 

^^•y h(om^7'—^(il*>my [1] , ■^^=^=^y\' 
(Dm^v-'-^i-ai^^my [2] {r»#iZ>Sti-5J: 

[0 0 6 2] -eUT, =S-3:r^S/ M 0 0, lOY. 10 
M, IOC. lOK, 30, 6 Ofdtt, |113{C^-t-J; 5 
jc, t r..-X4;05^»te>nT4oi3. «fo"p»^=3' hJifc 
3.-X4!js^tuT*5b-r. r(Oi:#A:^jK- h2 0 7f± 

a^^^-y h<^t&^. OSr3A^0rt-»#jitf (x 
[k] [0] , X [k] [1] , X [k] [2] ; k = 
1, 2, 3, 4) o ^^^.n-y ^jji^x-tt, ^<omM<^ 
^i*:*^^'— ^ (x [0] [0] ) ^i(D=L~y [-(Om 
^f-'ff (y [k] ; k = 0, 1, 2) {c:=>t'— fSo 

X [0] [0] -y [0] 
X [0] [O] -y [1] 
X [0] [O] -y [2] 

S'7'STAicJo^^-C. CPU2 0 Udglig^ixfcRAM 
2 0 3{c:^^$tvfc4ow;*;^:/^ count 0~4Sr 
mrffl«<t5Jc:«[)ffl{ji3 2tc-fers/ h-rs, rr-^, ^i^v 
c o u n t 0~4»±:7jj- ^■fe>'•^^3<Dta:^^s^I ND 
EXSr;* hi-^* . -^iOtfi, coun 

t 0H*^cD#^7^— ^©fcii)ODt>co, c o u n t 1 
Ym^^=^-y K<0#^-r— ^<0fcJ6Wt>C9. count 
2(iMS.^^— 5' V<D0^y'—'$'(Dtc^(Dh(O^ con 
n t 3»±C^^^-S/ h(D#A7^— ^(Ofc»©{)<0, c 
o u n t 4liiKmW.=^^ y h(D0^y^—'$'(Dtzlb<Oh<O 

[0065] ;«;^>V^countO~4 ^^JJffiffl 3 2 
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[0 0 6 6] rcO##x-^^«m. ;^X:y7'STC{C 
[0 0 6 7] ^(O^. ;?^"r 5/r?'STD^C^oV^T. :7'y >' 

[0 0 6 8] >^r-yzfSTDt:^r'y^STF},Cio\,^ 
$tt. :/y :/>5^*^2(c;55PpiT:«)f^pItBtc/j:oTVN5i:. >^ 

[0 0 6 9] larcO^^-r-^^^ffi^QiilSTBfi. 13 8 

^5^) X [0] [1] ;65ioS(7)'r-^ 

tltiv'-^) X [0] [0] {C^Ll^;i-??;6-(Dfl^^J;65^T 

it^cD®. ®. ®(Dm^\z{-i, y^'r^y:f ST 2\z:^\^^ 

^) X [0] [2] f)^2-^B(Oy^—^ X [0] [1] 

h 1 0 Y(0##^^-^C7){^^*!ii|{;i3iti'o 

iir^^OCD^ ;:^7^5/>^ST3{cJol^T. 3 

ogco-r'— ^x [0] [2] l^ic 2ogcOx — ^ X 
[0] [1] §r«^iZvtP*0:m. '1-/^^)'^. BijIEOiaaA 

>^S T 1 L< /j:v^i:*J»TSttfcH5ISOx-^<OM-a^ 

^7^iyyST2 tl^^lCSogcDT^-^x [0] 
[2] ;65 2o@cOt'-^5'x [0] [1] 

ffi^-^tf^O®. ©(^*^{;:J1. ^7^:y:/ST5(C:JoV^ 

*-r. 2oa(D7=-^x [0] [1] tCl^Jfl^fc 
X-^^^S: loe<Dx-^ X [0] [0] *C»#iitP*Q;a 

^x [0] [0] ^2og<?^x [0] [1] 

(SQiSC) i:. $?>fc:'eco»t^xi?>tifc2oS<D 



t'-^x [0] [1] S:3oa(Ox [0] [2] \ZM^ 
iZitfiaa (Saao) i:^tTV\ *#:cO#^y="-^(Dl^a 

T6{c:iol^T. logo-r-^x [0] [0] S:2oa 
<^x [0] [1] (c:»#i2^t^*0:a (*0;aE) 
•?:0»##l;t^^^/c:2og(7)7=^^ x [0] [1] Sr3 
ogcDx [0] [2] {C»t32itf*0ia (^OfSF) t Srtt 

[0 0 7 0] ;*:f*:<7)3;6^0f<7)#^7^'-<5^ x [0] 

[0] . X [0] [1] , X [0] [2] {^m.^mhm 

2fecD:^^X5/:7^ST 7~ST 1 2^c4ol^T. YS. 
M 0 YCOS^^^^Bf^^^^X — X [1] 
[0] , X [1] [1] . X [1] [2] (DW^^WiC 

[0 0 7 1 J «T> [^llli-. ;^X:y:/STl 3-3X1 
8{c4Bl^T. Ma^^^^/ M OM(O3;O>0T<^*^x- 
^x [2] [0] . X [2] [1] . x [2] [2] (O 

^a^OfS. m^. ;^7"5/>^sT 1 Q—sT 2 4^ciol^ 

T. oW^=^^yV\^C(r:>^t^-m(om^^—^x 
[3] [0] . X [3] [1] . X [3] [2] (0\^m, 

Vm. mk\^. >^7"5/:7'ST2 S-ST 3 0(C4ol/>T. 

Km^^:=^:y H 1 0K(O3/?)^^c^#^^'~-^ X [4] 
[0] , X [4] [1] , X [4] [2] (DW^Vm. 

7!i5JiIMicfT:btb. ^^:y:/STB (13 7) (Om^^—^^ 

[0 0 7 2]?fe(C. ia7 0#^^->5'{taiaaSTB(7) 
^(OSr^::!-/ h«imMaiSTCcop^SrE19<o:7P-^ 

l^C^oV^T. Y^^:3.-5, M 0 Y^^S^^a^pX^foS 
§:^<7)^::^-/ h 1 0Ytc^tt?>ttfct:rr-X4 7:i5^nT 

*^J^^^^5^t. ;^v"5/>^ST2^C4b^l^T. Ya^^:=-:y 
M 0 Yc0 3;ei^m<7)#^'r-^$'x [1] [0], X 
[1] [1] . X [1] [2] \Z.^XQ^m^\h^. ^ 

^fh^t. ;^x^y>^ST4^c^ot.^T. M^«^:=i5^ M 
OM(D3;6^0T^O*^v=-^ X [2] [0] , x [2] 
[1] . X [2] [2] iC^T0$r»#iZ^tfo JJctC, ^ 

;^T•>y:/ST6^C:^ol^T. C^^^^ :y M O C(7) 
3^^0tO*^X-^x [3] [0] , X [3] [1] . 
X [3] [2] (C^TOSr^tiitfo JJct-. >^7=-5/>^S 
T7(CjoV^T. ^ftttKa^l^^iy h 1 OK;55igfp^p-efc 

5/:7'ST8iCiQl/^T. Km^^-:y M 0K(^)3;^^m<^ 



m^v'-^x [4] [0] , X [4] [1] , X [4] 

[2] {Cl^TO^W^iZ^tj^o ^^^b\ JW_h<7);^7":y:/ST 

(Cjol^T#:^:=^y h 1 0 Y. 1 OM, IOC, 1 0 K;d> 

[0 0 7 3] JEJl_hO;:^^:y>^ST I'-SO^tt;!, :^y' y 
:/ST9tc:4oV^T. ^SfiiS*^^^ :y M 0 0;65^n^p 

:^^^yyST 1 Oiwiol^T. h 1 0 0(00 

^7= — [0] -eo^,^ (0*^(7) 1 og(^T-'—^$^ X 
[0] [0] ^=111^— t^o ;^7^y:/STl ItC 

*5V^T. ^-Kfi^^PBlte^^^^^^y N3 0:653^p^pTfeS;^=^?? 

T12J;l*^V^T. ^'rHlte^^::^^/ h 3 0CO#^T=^^y 
[1] (C^cO^.'ScO*ft:<Dlogcr)7'--^ X [0] 
[0] S-^b"— >^7^5/:7"ST 1 3{;i*5V> 

icnm-t^o m&tm&^ti^t. ^T'5/:/sT 1 4{c 

*5V>T. 0CD#^7^-^y [2] \Z^<D 

ms^(D:^i^(Dl-DS<Dy—>^x [0] [0] Sr:3t:--^ 

:fST 1 3\Zi6\,^X^:=^:^y hi 0 0, 3 0, 6 0 ;dSgf 

(0^(D^.^(D^#i<Dl<:>S<Dy—^x [0] [0] COr3 

[0 0 7 41 «-h(0>^^:y:/ST 1 — 1 40f^iC, 
!y:/ST 1 5t;i:Jol/^T. ^TO K^>r 5 h 

- X 4 i ;i m »S ^ L T ^ yc ^ ^^ T V ^ I ^ ^ - X 4 

[0 0 7 5] mc. m? <Dm^=^y h^midtMSTciz 

*5l/^-C. Ef^Pp^te^^yi-h 3 6C0 1InItetet^:7;t hir^-i^ 
3;e»^bai;(j$tuS{f-^I NDEX (EI2) (Dy</U>^(D^ 

:^^<r>0^'T--^<ofz.^<r>fi'^:y^ c o u n t oo 
h»ci SrJPx_5o ^UT. 5/ :/S T 3 
V^T. iJ^l^^ count Ocofjtj^^e 4};:/.^ofc/^^S;6^ 
Sr^J:^U. 6 4{c:/^ofci^JS$ti^i:. ><^7^y:/ST 

^om. *^^cO#^'7'-^<^lo@ X [0] [0] 

(D^^^-him^ii^M^. m^^(D2^nx co] 

[1] cO;^;e7>' hfiStci ^J!lP;t, *^{c^(0 3ogx 
[0] [2] (Oi^'^vhfiffjciSrJP^So ;^7^!y:/ST 

3^C:|oV^T6 4^c:/^ofct*lJ^$i^?il^#^tt, 5/ 

:/ S T 4 <DiaSJltTt)*x/c^ i \ 

[0 0 7 6] ifctC, J?^-7" 5^:7^8 T 5 ^c:4BV^T. Y^^::'- 
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M 0 Y^c*s^/^T-<:I:.^-(D^<D h 

et^joV^T. Y^^^::^:y M 0 Y(D#^x — ^COfcfe 
(D-fy^^-^ c o u n t 1 (Dtf^l^ hfittC 1 ^M^^o ^ 
LT> ><7^:y:/ST 7^CioV^T. iJ^:^^ c o u n t 1 
cofiS;65 6 4tc:/^ofc;6>S;0^^^J^U. 6 4(CJiofci^J 

o u n t 1 (7)fB ^ 0 tclM Y?!.^^::^ >y f> 1 

0Y(D#^x-^OloS X [1] [0] (0;*f'j7>'|>{ii 
(-lSr;!jq;t. Jfkt--?:c^2o@ X [1] [1] (D^n^l^h 
m^X^MTL. *f*i;i^(7)3og X [1] 12^(D^^ 
V hfllc: 1 §r;!jp^^o ^/:7^S T 5 {;l4b^v^TYm^^' 
i:*iJ^^tt>iv^:S'&i:. >^T'iy:7^ST 7^c::Jol^T6 4(c: 

[0 0 7 7] ±tBtl^1tiCLT. >^xy:/ST9 

^C4ol^T. M^^:=L- s 1 0MtC:JolNT-r-t'V>5'C0# 

^t. ;^X:y:/ST 1 OtC4ol^T. Mlg.^^:=^5/ MO 
M<D0^y^—^(Dtc}i:>(O:^^>^c o un t 2.<r>l3^l/ 

c o u n t 2(7){it;^i56 4(r/^ofc:j^>^§;^^^ 
*1J^L. 6 4{c/^ofct«^^H^^. ^>r5/:7'STl 
2^cjol^T. c o u n t 2<^ffiSr0tc:M 

-tCO^I. Mia^::^::^-/ M OM(D##X — ^<7)10 
gx [2] [0] (DiO^lyhm^X-^M^. m^^(D2 

o@x [2] [1] (oti ^>h\m^i^M7L. mm^t 

(D3ogx [2] [2] (D:^^:^him^l^Mx.^o :^ 

:^^y^ST 1 1 ^C:^oV^T6 4 tc/^o ^ 4^J^$i^/^^/ ^ 
^^fi. >^^:y:/ST 1 2c0^iiSfltTt)tt/^l>o 
[0 0 7 8] mmz.\^x^ ;^-r-5/:/ST 1 3{c4b* 

;^7"y:/ST 1 4{;l4^v^x. CJa^fe^^.- m o cco# 
^'f—^(Df^}sb<D^^l^df count 3(D;j?;!>>' ^^^t^c: 
lSr*P;i^o ^LT. ;^7"'y:/ST 1 5(;i4ba^T. JJ??-? 

count 3c7)fifi^^ 6 4fc/^o;^c:;5f^?g^^^?rfl^L. 
6 4(c/^ofct*iJ^$tb5<!:. y^v-y-fST \ e\^^\^^ 
T. ^ c o u n t 3 cofiSSr 0 \z,m -eco 

f^. CJg^^::^:y b 1 0 CCD^-^T^'— ^Olog X 
[3] [0] o;^^^:/ NffiiCl SrjR;t. 2 O g 

X [3] [1] <D^^l^hmKli:Mx.. mk\^^(0 3 
ogx [3] [2] (0;&'?>^Htl-lSrJP;tSo ^^7^5/ 
T'ST 1 3^C:^oV^TC^^4^i¥JJ^$^/.^l^^i. 
X5/:/ST 1 5tcjoV^T6 4J::/^ofci:¥iJS$ix^ev>Jl 

[0 0 7 9] ^\Z^ mm\Z\^X. :^'ryZfST\ 7\Z^ 
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<O0^y^—^<Dtci^<D:tf^l^^ count 4(D:^^> h 
im^l^M^^o -eLT. ;^T-:y:/ST 1 9^C:tol^T. 
:;?;!?>'^ c o u n t 4co{a:;ii5 6 4 (c/^ofc;6^S;^^?:¥'J:S 

6 4tc/^ofci:¥iJ^$tu5ir. 5/ :7^S T 2 0 
:^b^V^T. 4"f :^ ^7^^^ count 4 (OfBS: 0 tcM ^ 

[4] [0] (O;^-^:/ hffitci SrJp^, i?ctc^(D2og 
X [4] [1] (0:^^>^him^li:Mx.. mm^t<D3 
o@x [4] [2] (D:^^l^hmzi^m^^o ^^y-y 

1 0 0 8 o ] El 1 1 tc;^^P^cosiJc7)||JS^j(D*^t^ai^ 

V^fi, [Il3(7)|l:te^JOD»^{c:{iv'y T/VE E PROM2 
y T/UEE PROM2 0 4o 3^^^ 5^ M 0 Y. 1 

OM, IOC, lOK. 1 0 0, 3 0, eoiz^^im 

COVy T/^EEPROM2 0 4i ~2 0 47 
T V ^fc fc: V ^ ^ 

1 0 0 8 1 ] z.(DmMm<Dm^mmmm2 o o hmi^m 
^mm(ommu9 o^itzmm^tixis^ ^ cpu2oi 

$r#x.T:iB9. h-fer^-l^ 3 I ND E Xfi 

CPU2 0 1 {c^^$ttT*D<9. CPU2 0 1fd:rcoi 

[0 0 8 21 CPU2 0 1(c:fl, ROM2 0 2, RAM 

2 0 3t^i^m^inx^9. ^h\z^ v-yT/vi/F 

>'>^-y^—y^) 2 0 5Sr:fhLT*ft:St/^^^:y hi 
OY, 1 OM, IOC, lOK. 1 00, 3 0, 60\Z. 
mii-fhtlfci^VT/l^E E PROM 2 04o '-'2047 
mU^i^lXiS^. hcDEE PROM2 0 40-^ 

h2 0 6;6^^^EEPROM2 04o '-'2 0 47 ^-^^^ 

fc. W±^UJ^^2 0Sf)>h(DV±ry Hb^RESET 
;55CPU2 0 1. v'yT/H/F 2 0 5. ttl;^^7}f— h 2 
OeiiZ^m^tl. CPU2 0 l;5>^b<^»ii^^^— 
fa-i-WR;dSRAM2 0 3. v'yT/H/F2 0 5. tH;^ 
xK-h2 0 6(C, Sg(±l-r^-://U'm-i-RD;d5ROM2 0 
2. RAM2 0 3. v-y T/H /F 2 0 SJC^jX-t'tb^ 



[00 8 3] *3l^60iJ{CJoV^T^l. 1^m*r^i: UT. # 
:3-^iyhlOY, 1 OM, IOC, lOK, 100. 3 

0. 6 ocommmmzm-r^'f-^^^^cDEEFRo 

M204i — 2047 t*#:cOE E PROM2 0 4o <^ 

^h(DXh^o :i(DmMmic:h\^^x\x ^^^yh\z^ 

x\ m3(DmMmx\^^'^mxh^tc=^=^y h(Dm^^ 

[0 0 8 4] Z.(DmMM<D:^i^RXf^=L-^y\^(DEEF 
ROM 2 04o --2047 (D^^V^yy^mi 2K7jk 
-to ^EEFROM{a'X3^^mm^^i>'t\^xm^y'-^ 

-r-^^xO [0], xO[l], xO[2]. YS.^ 
:=^==-yh(D3f)>Wx(Dm^'r — ^^xl [0], xl 

[1] , xl [2] , MmiSL=^^y h(D3:fy>m<om^y' 
-^^x2 [0] . x2 [1] , x2 [2] . C^m^ 
^-y h(D3f)^m<om^v'—^'kx 3 [0] . x3 

[1] . x3 [2] , K^m^^y h(0 3^^m(Dm^y' 
— ^t:x4 [0] , x4 [1] , x4 [2] tL^ ^ 

fc. z.<DMmm\zis\^^x^^. myti^^::^yh. ^mu^ 

^=^yh. '^m^^y h^ti^*MzM\^Xh3f)-mm^ 

m^7h^ti^j:^\ ) . m^w^^y h(D3f)^m(Dm^y 

-^^x5[0]. x5[l], x5[2]. ^'P^lfe^ 
=L-^y\.(O3f)^m<^0^v'—<^^xe [0], x6 

[1] . x6 [2] . ^m^=^y h(D3^>m(Dm^y'— 
^$:x7[0], x7[l], x7[2] t^io 

[0 0 8 5] mi 3\ZZ.(DmMM(Om^^m(Dya--^ 
^-h^^iTo mU^&Air^t. y^'ryZ^STAizio 
l^T. CPU2 0 ltcSjgc$tufcRAM2 0 3tC|S^$ 
infc 4 -D(D:^ •?>'^count0'-4 Sr^HMffi 3 2 {C-fe 

count Ofi^fr. iS*fr^::^iy tf^FB^te^^^ri 
^^^=^y h(Dm^y—^(Dtclb<Dh(0^ coun 

1 1 (±YJa^:=L^5/ h<Dm^'r'—'^(Drci^<Di,(o. c o 

un t 2fiM!a^^:=^:y h CO^^T^'^^ (DiTci^cT) 
count 3tiCJg.^^:=^:y hcD#^y= — ^ (O/ci^CT) t> 
<D, c o u n t 4(iK|g^^^5/ h<D#^f=^— ^<OfcJ6 

[00861 ;^^7>'^countO'-'4 ^^MW 3 2 
ir:yhLfc^. :y :/S T Btc:*5l^T. mTI¥U<ia 

x--^5r»3i^^^tC3^^@TcDx~^«^(^— Spco-r-- 

[0 0 8 7] r<7)##x-^^^«m> :J^T^'y:/STCt;i 
ib^V^T. ^]) >'^^i^(0:^y<-7b^mChthX\^^^Z.t^ 
mm^^o >'i^^i^<D:^y<-7l>mChtiX\^^ti:\^^t 



(11) 



i|$BB¥l2-172133 



[00 8 8] >^X5/:/STC^:>^7'5/:7'STE^il*5V^ 

[0089] mi 4tmi 5\zmi scom^y'—^^m 

mi*ife^J<7)EI8cD^tl^CTfc5;d5^ ::o*l£0iJT* 

fi. *flCt#3a«i^::^5/ M OY. 1 0 M, IOC, 1 

h3 0. '&m=^:=-y \>6 0}iCmi^Xh^ti^*in3:^^mm 

T3 otcM/Si-^iiiaT^fc-siai 4(D*n;Stc)^v^-c. m 

[00 9 0] -r^t^^b^. ;?^Xi/>^ST 2 5 — ST 3 OO 
Kia^^^ 5/ M 0 K<D 3 36^^<^#^^— ^ X 4 

[0] . x4 [1] , x4 [2] ;^7^iy:/ST 
3 1--ST3 6tC:*ol^T. ^^ti^^^y h 1 0 0 3 
j^<0#^7^ — ^x5 [0], x5[l], x5[2](D 

— ^(7)fg^^St^< |W1DT\ :y T 3 1 — S 
T3 6fi^tt^*tt;J<7^5/>^ST 1 — ST6^{C*fiS-t- 
5o 

[00 9 1] SXT. mm^. 5'>^ST3 7'-'ST4 
2 ^C^Ql^T. ^mU^^^- h3 0(D3 f)^Wf(D0'^'r — 
^x6[0], x6[l], x6[2] (0\^m,^m^ * 
Wi^. ;^7"5/>^ST4 3'-'ST4 8^Ciol^X. 
!X h 6 O0r>3 7il>g^cO#^'r'— ^ X 7 [0] . x7 

[1] . x7 [2] (D^'^^m^ ;65Jl|M{CtTt?tb, ;^7^:y 
T^STB (11113) (O^^T^-^^m^aM^^^^^T^^o 

[0 0 9 2] *fc. m \ SO^^T^-^J'jEff^aSTD 

HM^iJOH 1 0(D:^^t I^DT'feS;^^ ;^7":y:/STl 
-'ST4(7)*!iS;ii5^TM/ce'5c ;^7":y:/ST 5-3X2 
OfiEll 0i:^<|^CT*fc5c :iT. y^'ry'f^TWc 

3;^^e)m;^$tl5ff-§-I NDEX (E12) C0^^/P>;(7)^ 

ho^^y^— ^(Dfci^cO;^; count ^(Dlo 
^^Vm^l-^MTL^^ ^UT. ;^7^^/7'ST3(C*3l^ 
"C. c o u n t 0<Dfit;65 6 4JCJ&ofc;i>5*^Sr 

*|J^L.. 6 4(C7tofci:*iJ^$tb5t. >^7^iy::/ST4 
^cfcl^T. :ti*;^^>'^ c o u n t 0(^){it^OJcMU. 
-t^O^. *^*:cO#^x— ^Olog X 0 [0] (Dti^^ 



Hit(c 1 SrJlP^. JJ^t;:-e(0 2og X 0 [1] (7);!7^>>'h 
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